We experimentally investigate parametric downconversion approaching zero group velocity dispersion in Mg-doped stoichiometric LiTaO 3 . Pumping in the 820-842 nm range yields a 14 THz gain bandwidth with signal (idler) wavelengths around 1.23 μm (2.66 μm).
Introduction
The development of periodically poled crystals has made single-pass devices such as optical parametric generators (OPGs) and amplifiers (OPAs) into appealing sources for wavelength-tunable ultrashort optical pulses. Ultrabroadband parametric gain stretching from near to mid-infrared would be of interest for optical parametric chirped pulse amplification schemes for few-cycle mid-infrared pulse generation required for efficient high-harmonic generation in gasses [1] . Extremely broad bandwidths can be accessed in particular by pumping OPG/OPAs around the zero group-velocity-dispersion (GVD) point of the specific material used, as already demonstrated for periodically poled KTP (PPKTP) and LiNbO 3 (PPLN) [2] [3] .
As novel nonlinear materials with improved power-handling capabilities become available, it becomes interesting to investigate closely also their behaviour in the spectral regions where their quasi-phase matching (QPM) curves exhibit a retracing behaviour. One such material is Mg-doped stoichiometric LiTaO 3 (SLT). PPMg:SLT crystals have proven enhanced performance with respect their PPLN and PPKTP counterparts for highpower applications pumped with nanosecond pulses around 1.06 μm, such as chirped pulsed amplification [4] . Extending these studies to shorter pulse durations and pump wavelengths is particularly interesting in view of broadband OPG/OPA, achievable by pumping closer to the zero GVD point. The latter, according to available Sellmeier equations [5] , should be located around λ P ~ 890 nm and be accessible with poling periods Λ ~ 27 µm, as illustrated by Fig. 1a . In practice, optimum pumping conditions which seldom exactly coincide with the zero-GVD point [2] and uncertainties in the Sellmeier equations complicate the QPM design for broadband OPG, making it essential to directly map experimentally the spectral region of interest as a function of QPM period, pump wavelength and temperature. This is the purpose of the work presented in this contribution, where we experimentally explore picosecond Ti:sapphire-pumped OPG in PPMg:SLT. 
Crystal preparation and experimental setup
The samples used in the experiments were commercially available (Oxide Corp.) z-cut 1 mol % Mg-doped SLT crystals, in which we fabricated multiple domain gratings, consisting of 2-mm-wide, 1-cm-long bands with periods Λ = 25, 26, 27um, by conventional electric-field poling. The poling electrodes, photolithographically defined on the +z face, consisted of a thin metal layer deposited on patterned photoresist. Poling was performed at room temperature via the application of pulses close to the coercive field (E c ~ 1.2 kV/mm). The resulting domain patterns exhibited good uniformity over the whole device length (Fig. 1b) . To characterise the PPMg:SLT response in downconversion we employed an amplified Ti:sapphire system, delivering 1.5 ps pulses at 1 kHz, with a bandwidth of Δλ p ~ 2.6 nm. In the experiment we used pulse energies of up to 15 µJ and tuned the central wavelength from 820 nm to 842 nm. The crystal was kept at 80 °C and positioned so to ensure collinear QPM grating and pump wavevectors. The pump, polarised along the z-axis of the PPSLT crystal, was loosely focused to a beam radius (1/e 2 ) of ~220 µm, by means of a f 1 = 300 mm lens. A BG 18 glass filter and a dichroic mirror at the crystal output rejected most of the pump. The remaining light was then coupled through a f 2 = 50 mm lens into a large core fibre connected to an optical spectrum analyser, as sketched in Fig. 2a. 
Parametric generation
According to the predictions of Fig. 1a , with a pump around 840 nm we could observe QPM OPG in the 25μm PPSLT band. Due to limitations of the source at the time of the experiment, the response of this band was the only one which was thoroughly investigated. We plan to present the results from the 26 and 27 µm bands, which are closer to the zero-GVD point, at the conference. Figure 2b shows the OPG signal spectrum measured for experimental conditions (λ p = 842 nm) close to the turning point of the QPM curve highlighted by the dotted line in Fig. 1a . The signal displays a 3 dB bandwidth of 80 nm and a central wavelength of 1230 nm, corresponding to idler wavelengths spanning from 2490 nm to 2860 nm. The results show a reasonable agreement with QPM calculations (cf. Fig. 1a) , which predict a 90-nm-wide downconversion signal bandwidth for a monochromatic pump at 840 nm for the 25 μm grating. In addition to the downconverted infrared signals, at the crystal output we could also observe non-phase-matched blue light originating from second harmonic generation (SHG) of the pump, as well as green and red light resulting from sum-frequency generation (SFG) involving pump-signal and pump-idler interactions, respectively. The inset in Fig. 2b shows the spectral interval corresponding to SFG between the pump and the idler. The narrower peak at 623.6 nm is the signature of an expected second-order QPM SHG of the signal at 1242 nm. Due to the even QPM order, this process is not efficient and does not substantially affect the signal spectrum. 
Conclusion and outlook
First investigations of parametric generation in PPMg:SLT pumped by picosecond Ti:sapphire pulses in the 820-845 nm spectral range yielded QPM with a period of 25 μm. The largest signal bandwidth, Δλ s ~ 80 nm around λ s ~ 1230 nm, was observed for λ p = 842nm, in reasonably good agreement with calculations from the Sellmeier equations (λ p = 840 nm). In light of these results, we expect to be able to access ultra-broadband frequency conversion regimes (Δλ s,i ~ 1000 nm), by moving to the longer QPM periods (26-27 μm) available in our samples and pumping with wavelengths where the parametric gain approaches the zero-GVD point of the material. Besides their direct applications to ultrashort pulse generation and amplification in the infrared range, PPMg:SLT crystals pumped in this regime could also lend themselves to the generation of multiple wavelengths in the visible range through cascaded upconversion processes suitably engineered via aperiodic QPM designs. CFN2.pdf
